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35 2 XL SfgXt- 3£« ^, UkfflXL 35^£tH 3f*, 3S!. 

g Ifgg S^£?S ^g£5 3§ 3£f ^§£2 2CHS sf^ (HiUXIl *!2 371 OflUXIS 3£>AI?I£ 
3X1 Oil 20ICK 

#^7/i£ 

35 3X1^ 3g a 3^(e^ 

>^ 3^1 ^^Ai^QK 

Sf^ei 3X1™ SROilAI ^±71 3^101 H»0 + 1 ggSUl g^CHlAi £!±7\ 15 
E^ 2^2 E^3 H_V0^S5 3XIQICK 32 Er£Oi|AJ~, S 3^71- II X^|5 Afg&IH, 3 
li^*<S 7l*l£bH011Ai ^SSCK 3B E^S 4:^ ITS £^1 Mgm^Lli, 0I2£ 2f 
§ 351 SJ55A1 A^g^ 4= 2>Ch 

Q€ EtSSJ 3g SX|£ 871 32 3XI0ICK *!2 SXiCHlAi^, MB», 5SStt3SIE E^ 51 
3Hr 1T£ 871 S52J 4:g 0 40l S^JHJ }H!£OI 32 35 3X1 LH5 S2£IOi, 

3571- £*aEII2 g^OilAi 34:71- 15 SSSD. 

SOI*f 35 3X12] £H*t A^gS 3o»§(HI 2iQ. LMKNASA)2| a £EI13 E^EHIOI 

MB! (Jet Prepuision Laboratory) (JPL)~ HM ^ 3 SHU Argofe ^2 §2 3X11 THim^Ek 
JPL 35 3X)5J &A||*JtfgS Ml 13 OR «W 715,599,6385: a X1I5,??3, 152s Oil M %0\W $ ?Jt 
O. Oil 35 3XI~ 3 £01 *^£IDL ^£X|- 11, ^ol UIHS(Naf icn)(gsAf 

5)[^§(Qj Pont) X1J£]2:5^Ei JIM 3^^' s»g 5*^Ch 0il§MOI 355 AtSS! tin, %^ 

OilAi^ fti&12J 37|-3^g£ 5f7l m^^5 UEM ^ ZIH, 

CH»OH + H,0 -* CO, + 6H* + 6e, 

g^OjlAi^ 3££J 37i-ih£j£m^ ^7i tltl^^g UEr L J £ SJQ. 
0, * 4H* > 4e -* 2H/J. 

'^^OiiAi ah,m£| o C /gx}.£ g^g o* s ^2 g^£5 4:#^jEK St> 3Xh S 3 

,Cl-OlO| O O 
S — I A-i — i ' 

9^1 *t~w Z\ti 35 3X1 7H^LH1A1"£J £3^ ^ ^. ^sl ^~ XiHIg ^Ml^ Ar§l 

15H 31 7H3AI?I^ ^.OlCh 

COEKM, B US} M\ SOil Al '^Hl- 01 ^^Dil 351 Ji!g^K7| ^Itl 4=B1 5^o^ '^s, s 

01 g^CHI 3^1 7il^5h7l 4BI 5^r~ ^ -^71 1^21- Aj-OICHi HH^IS HI 

3^Hg ^tmFQI.. 

01 101 &7I SM S*IB ^ 

(i) Z'-ZV 3 Ivsl ^12, Lrb-B7j ^'Xll 371 UI35E^ ^71 5 LHXI 60 ^Kl%, Hf- 
i^^^f^l- 8 LHXI 30 *al%, 

(ii) 3 3 S*^ 10 LHX! 90 ^al%, Hrir^oMI^ 30 LHXI 80 ^11%, 

(iii) ^71 3, 3± 9! ^71 352^ £^£5 ^ShS3 5«HI Stfa 5 LHXI 50 ^HIS, Ur^S^I- 
12 LHXI 40 

1 5^15^ £3> ^301 30 rmieCF 71^1 '^XF 3£^ S|3 35 3X11 Xil^Q. 
3^^H5, AF^EI 357F ^71 35"^ LLH CHI ^ 35 ^g*«£5 XilS^EK 

e ig o| 3g Al-gSj Hx1j ^X^ 3E^ ^ ^Sil ^oH IS TO9/44245s0ii ^S^ICH S1EK 

' Oil SHH A^i Si^l l^l~ gEI(HiyEia«#2SHDIE), SEI (UIU EIE! WfiEWIE)«l Af»« 
■EI(HMEHI*2£0|«S!), ■EI(HIIDIEFHIiaOIM), lEI(g^OmiE). lEI(0rH10f 
DIE) . BEKUIUISEIOIE), OBi^Llii, ■EI(Uiy«5StEH)IE), S(Kel) F(e^^S) ^ Oil 
^15 0I?CH3 3£5^E1 3^^ £ SO. 

' UMI gfSXJ 3E^ Xil^Eo^Lil ArgS ^7| U!xH7l S'iCb, ZrO,, 8,a, T i Or, A\A, ^ Ti, 

Al, B 3! Zr'HJ v3^1 a 1 ^A|-4:35H- Si Oil^l ^15 0I^CH3 3E5^Ei 3^1 ^ 

4 k 7lt|- ldP2h ^01. s cqg 3 XI CHI Al-ggJ % t ^J,\ 3E'^ ^^1 31 5tTt.CK LH5^E5 

^. °^ 7lge| rtO nniSCK H^^^^|~ 3 nrnSEK Ei^ tif^^^bl^ 1.5 nmSE^ Q SfD. Wli 

13. 301 °EI ^EH5 eXH^KXI DR mm M 5. 599,638SWI 7IXHS H^l 35111 SHU- CH^^Si5, 
a ^goj cqg 2.t:|i;h| Af-gsi Hf^i 3£H! ovoj 7t g eeggg Ah ^Xfl t, h ^t^EK a 
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bss=. &>\ saroo sua # ^xim t*s«* 4> 2{Q. 

mew. pcms strai sots atts ^bi^f bw, duraswis uksw, a a 

siunag&in gra^SM fmti&M imp asrfiaas 

M [D-EK i+, UtE>B|*PI£ aS^OI 3ig5}o £ t£^ -(CHO.-, -(CF_-)„-. -(CF-CH-) n - («7|/J. n£ 1 LH 

ei= S7i m mm z?\ mcwsm aaraas atrao-. 

EI3HH sS^ll S«AI?I= tJI*i*^°! SPISCH 37ISJ £EI?h ggf £4t> 

ww^ff i^d!Mar*Bim : s 1 ffl- ratuiis at si 

Al E= W^AI S7I S flSJSI S«! 5M gXIAISQ. M&Z £E|?1 ttSfSj S3 0H7|2h »«SKJI S 
SiO,-R-S-C(0)Ca + Ob - SiO-R-SCH + 2C0_- + H=0 

gf= g g=s ^DH# 3! 92J5|£S □§! X|X|#E EtJ" StrejD. 2^ (HI AFg£! HUh^t!" ^0H = 
2| HI (Pt:M aWb|)= 5f 1:3 LHXI 2f 3M0IQ. 

27H21 3 a^MA|2| =DH2h 2X1 5hE?1l012h 52123 OH^ DS** XIS?!^ £+01 B SfSM KIEI Ah 

s &h± a m# mmo[?\ ^be strew. 

III 98 s^tPI imWIS'iaiiSlkflf al^, Wi'Io?'ll 

mXI SOW, a 73 ^201 B£»sa. 

B ifg2| *)■ ^AIEH^CHI CKh B »32l 3g SEIfe, 5 SS7F S^tfM E= S^ilOII 

£21301 H,/U 3£ aXIOICK 01 gAIEHSSj AIMS| S^OUI^ ^ 7I*II7|- ±s;n, LKHXI 
MAIfe aSHIIOI SSh£!Q. 
B ££ 3 (HI CUEL 

(a) 0.6 LHXI 1.3V2] '3 SeTMAI T*| 712!" §3 3 AIM ^§A|7I^ E^l 

1 M cqg 2j x|f XH 4 V EH 5 § ( record i t ioning) Al ? I ^ XII^UQ. 

HH^5K>tl=, 1 LHXI 100MOICK ™T.\?t ±mm^m SD ^ ^ g^MOl ^e^^ 

Hj-^^r^!^, 2'^- 0.6 LHXI 1.3 VOICh 

s ^Xlie 01 XH^EH^S Hh§# 2X|£J 3500 AIZ.^ ^ 71 Zr §'^CHI OH 1 LHXI 30^ ^ 
lOtl ^g^P^.H, 50 LHXI 100 rnV2J 2X1 ?H^M '^^Q. 

B iti- LfcH7l °7| ^W^l 53 £KHI t"^^ ^?l^ A^EI^ SlCH mm ^^Al 

i^fcna^^?^^^"s»sfflit?i.i aaa ass 

71 ?l^ =QH#^I ^15 ^st a «tmh 

B ^S^J QE 3 CHI M-Eh B ^SCHI [LfE ^4x41 31 2X1.. DC CH DC «^7I ^ 7,H#37^^ HHE1 
Ell 5^o^ 2!S 01 Ig^lQ. 

x|, 3 §x|g itjsfe 31 3X171 fllSSQ. 

b sfsej dm sm ma, 

(a) 1 IS 31 S3 SS| § SE= 31 SOU S &XIS1S 3711, S 
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jb) J^IMWM Jttlf!^ <E= 33 ga|2| EIV0I IteH UK §^ LH°1 §71 £E^ tf± 7\M 2,^ 
1 2>^2h 01 gf^M 921 *U«Stfl ?!*]■ 33 937F SJ= g^B 01 §^0)1 ?0) 

l^js^^ag^^i^M as= ssgjnioi c&a- sj^m zmzm *i*t 49§ 

5 S32| D§ 30|| [[fEK 33 ga| S37) 32 Sf^tfM ^*TEIOi 2i3. 3S IX U)XI 40% 
<»/i)0IOI. S3 ^ul(ml 3*1)2* 3^ 33 (of 9*1) AHJ|2| ti\?\ 3:1 LHXI 30:1°!, 33±2U1 

aEl »fe ^gi^i (pump free) 3§ 4f» 23 2X171- HISSQ-. 

6 WS2| Qg 30)1 HEK 

(a) 2R. 33 SS^? S 7ISI Z'^M, 

(b) i! tf± §71 ?>S 

(c) AHJIM HHxIS! Still! §! 

(d) Sf^aw 9 IE' 33 S3 
1 7WIDI, 

01 ID) i) ^71 33 !S3= OI57fet>- *9»0I 2|*l 2)1121 ^M^3 LW01SAI, 33 E= 33 gaj 

am^r«^l™mFft^a ! !ai%4B , JS5I? aa, * 

g 2X1 A|±HOI H3SQ. 

B tSI 0|fl*HL tiHS Di^Til 431 a * MCH^I?! «*KM, 019 Sg AlAjEHSFH iJ^ 

sk= £3i sag ma, uia^aie! «Ains «s*m» tta. 

£ IS Q3AI 25 AI±B2| ?H^ C £M UEI-yjCK 

E 2S 3 XI CHI Af§& St* 7IH-4J- g^t SSS AI£B« UEiyjQ. 

£ 3e ^01*1- QU&3 ^5c0iIAi2] ^ 3*3 « WAISfe HBH^M UEmQ. 

e 4^ m\t* m\ im ouims hbh^s ue^ck 

£ 5S Dlxl^ SUM*! 3*f« MAISfe HEH^M UEKSQ. 

E 6£ PCM2J 713 37121- BST £5. AHJI2] WIAISfe HEH^M LI-EM CK 

E 7g 37H2] a^Sjoj ^2(65 *c CHI M 3M H.m * 1M MeOH)§ WIAIuh^ HEH^M UE^LK 

e m& ?m-£* zm&m as h,/o, sai^j ;h^i uemek 

E 9S HyO, 2g 3 XI (HI Q\t} ^d(25 *c 1 psi H, 9 0, MAISfe ^^^1 UEHdjCK 

E 10^ 3M S"^ 1M MeOH2J ^^fS 3AIBJ CqiAloh^ 3EH^M UE^LK 

E iih aw UHE1EISAI ^S5hS '2^ 37121 ?H^£M UEHdSLK 

E I2S S ^S^J Hh^t!- ^AlEH^fOil [CfBh Hxll gtZM ^S ?H^^' H^l S^l Sfi 

37121 7H^£M X-ll^tiCh 

E 13g B ^ h S2J ^AIEH^WI COS UHtf ±tm 3^2| 7H^E0IQ. 

if <^ ^f^^ 

"g «, S o| Al EH SOI M^\U\, £3i SUS ^H3I ^flSaD. 

a t |. a0 | [[fEK Mfla gg 3XI7h X1ISEIQ. £ B3W 2]^H ?H3EIS 3S 2XIS S^jU 

3-1 0IS2I 2fS ^2 S 37110)1 5XIEI0) SiCK B 2|§0| 30 nmMQ 2fe ?ISfi ?>3, 

( i ) ^2*1 ^3. U±37l S»i 271 HISES «S 5 LH73 60 ^KIS, U^ 

8 LHX| 30 ^HIX, 

(ii) 2 4=2 S?*! 10 LH XI 90 ^EIX, UIBS!*W= 30 IWX\ 80 ^Kl%, g 

(iii) S7I 4». tfi 3! 4^1 332) a*i«!SS 551SI3 atKOI 5 LHXI 50 ¥EI%. UJSS|*Wfe 
12 LHXI 40 ^EIX 
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1 Sttfh- 2> fc 2Xf 2£2 °m S«S ^SSAI Aj*H 7|goj gxil 7H£ AJ7IHXI- 

§^ a na ssiia cna3i£S£ aa- sr^acn ea ^£ sy§ oi sxiiw 21 

oH AhSEIfe 3Sc Ml 13 £71 °-S*fl 32, 871 S£2| ^S^l, if 9i 831 9^1 5E|»fe 

4^g°4, E£~ 7IHS 4> SO. 27H2] 3^ £^0U12J ^OHSI- S 373 tHE3H0l»- ££h£3 DH^ DSHLt 

asuisr i+oi if-ae soil AFgi £ ao. &7i #21 umf>5|oi oii^ gra asa, #a§ 5 a 

MlMS fflS^SSgMS OH BEI»?2SQHI g^^ OHM 13 SEI9 * 

assis!, lEn^a^i^es SEIs*£S±EIS! UI?££Otll astf, MM MS IBS 

IH«*££±EISI S £^ S»9 sICH 50%7I- S 

± xl^a «AF£h OfcOtSOiH, CF.(CF,)nSa,H, HaS(CF;CH.O»SQ.H, CF.(CF;CHr)„SG.H, 

HQiS(CF*)AH HBP\H. n£ 0 LHXI 951] 2r# SS 8*9). LHDS OlSkDi, 3£h ^ 

3 0112] StHBOID. 

B ^SOil C&£h tf-SS e^Dij 4*SS i*QH, HIS 13 LIU, ££~ g2J Oh3£All^! sRIlS 

&?nt 4= 2iQ. sra^ 3^2] i>ti- a(££~) twa ^ss sawn * sid. nai stia ^ 

~ CH&SJ3 51201 30 na □IS!', HhB^WWIfe 3 nm DIE!", dhl^oKHl^ 1.5 nm DI33 7|gg ^ 
2£g ^(PCM)Oia. Uk37l SXH2] 971 »». £~ 4^2 it S Sttffll Str 

XII 5«/tta. ?7I SSS 37l^££ HI3SS0IH, ?f3t|- 2 l^sl »2. ^EI2] 5% LHXj 
60%, Um*&m= 8% LHXI 30%M H 4=3 2 e* ¥ITI2i 10% LHXI 90X, UJS^Sf 

«fe 30% LHXI 8CK1 Sf(6)2J gg^j g^2] 2101 Qf. S«JM ^ 5-50%, 

12 lhxi 40%m tnK a sxi goii A«a sea tm^^^ 

OIQ. 



Q. ££^> B «^S] PO10I g^lCHI 2]tH St>^ £TXI Sr v 201 100 *cMQ ^TiU ££~ 0 t'SQ 

□ ^ EEOiiAi * aDfe §(hiai ums(S««s) pcmoii mm oigm ^^cfe ^ soi^ 

Q. 7iiQ7K B ITS2j PCM2J Ulg^ LHEIS(S««a)2| ^ 2HH §£ D ^H, COEfAl 311} 3 

s 2xi2i aa. 

a ^S™ o^mi™ SXI0IIA12] 7H^§M1 XII^^Q: 

01 ^CHlAi a t«»i? 2X12] sii PH-2AI9I7I ^S^KIK Oil 71^1- 

^ 1T32J 3^ 2!X|2] ^ §3011 ^SEISJXl^, Oil § 9Etf 71^*2] 2X11 ?H2Ai 

^ S^IOil SXI^ICH ^01, 2g SXI s^M ^Al?l~ 3X11 §2j ^fU^ 3^ 3f i^Bj L 

^ ^o8g 5|1 Itl 3£ ^X^2] g^4'^2| B^^o^XI ^ ^2HJl2, [0-EKM 3^ SX|2| ^§ i^ji 
-Ml Xl5KA!?iQr H^^ifcH^^ H.xil SoH^ Wt! 3^2] ^IMOil hSieil^MI, ^£ S g 

= ^«^§s |.5 nmSD 71^1 S «-«2] 3S 3X11 A^of^ 5101 3^^^hH 2^1 £T 
±A|7I~ ti" »3oraD. mm 13, 60 -cMAI 1M Oii^l 5WIA12J Uill^(§^^5) 11? 

°l(3 LHXI 4 ni>£] 71^1 7S)l)il CHtl B^^^W 2^ s 140 mA/crn"*! ^3, B Af-ga 
PCM2] 51(1,5 nm DI32J 7jgS 7hS)~ 65 CHI AH 18.5-25 mA/cnf a 75 X Oil Ai 31.8 mA/cm'OI Ch. 

Til CP K B ^SXH^ 7|g 371 ^§ a 7I§2] ^(neck) ^ i'Si «fbMU^^^, 

E(HI^ DiDIti- S3H DIXI3A1 ^xfl 3^CHI CHt^ Hi-il ■Sol!^ ^2] ^IHO! $7h£ 4^ ^pf 

^-3o^CK 01 £111" Oil 7|gl ^Xl- 2££ il^TiU SI 3^ cl" g^Oil ^71 

^2^^ i^i ^ '^q. neiH^, B ^S2j y^t!- ai eh cfwi ai ^ , n^i ^oi ^xi- s 
mm^'^^A^ a«a 7tgi ^ck b i^2j qm bbw ^aieh^s si ^7^ 5^ 

Hxil 5|1 ?>^Q. Qff PCM, Dili 13 UEIS(S^^5)E E^ 312] 71^1 2>'gXfr 2 

E'S 1^^ t.H^^^^ 01 gl SI ^E SiQ. ££th PCM2J 71S1 Nd^iO, ^ r ^2^ xH^ 

4^ gCHlAi ^^31 7F4^8A!?j 71^ eOil ^EI7^ S£~ ^2"2] Ub: S^ii ^'3AIO^ 

£>tt 3^ 3^^£B17f 47S 4 ^3o^D. ig25z, OlEi^ 22^ 7IS1 

■a«EI|Si+(poiyheteroacid), Mil 13 HP«Wk> H,Si^,0^^ MS-Il, y^S^~ PCM! aZi" 
o^ A)? | 7|^oj yj B7I^ ^Ai?li2 ^1 71 S §CH! 7^CH ^1 SICK 

32 B^^tH- 3^2] ^£E1 mtM^^ZM, WI^ISD ^ ^Xh 3711 COEj-AH 

aCf 3[S *w ^i^s ^- ^gf ^^^o^.^ ^ 2|Ch ;^7| SXia 3S2J &|!^^ DjlliiS 

OIIOIM, 0ill5S[HIO|E, C|0II«AIM& # MEIOII«AIDI& S MEI^<^1 1 4= SD. 

s «^oj 2 x| goj h^^^BI^ ^ S£ g^CHI S, Wil 13 41^ -^71 

2. Wig 13 3tEte S5LH0m, 0h3.. ^Ols, ^1, 3^^, ^2i\ Ul.. Ail^ 

E^ 0QL1I^2] H^^^WI^ 4=^1 SEH^ g7ht,^SMj ^7S 4^ '^i i^ofS 

D. ^7^£|^ S2] CH5^3 1:10 LHXI 10:12] ^ CH S 1 Bll Ail^hE^ 5^ 20IEK B^3j 

^ SOI S gOI^Qi 2^ 2715^ tihgl U£7I7I el XI 5!. MIS 13 ^^El S^, 

El .£ s^. 0F3 ^ ! '^OIh2J E^SOIQ. a ^S'^ 01 3CHI ti}E\ M^\~ SI 2 E -^3^Cil °J01A1 

L\E H&MfJ^ SOI -2i'iK ilOH'21- S 3^^ 5^^1010101: ^F3, ^aEAIOil SX^2S 2E 

S3 2711 g^^m ^HDHDt t^Qe -710IQK 0I1S H^SfTil^ 12] St^ itM 2]0l5h^ W 

4 g£f -Z^Q. ~^7i 4^1 §J 0112] 2£( t2 3)2J Dli^ ZnS0 4 ■ 7H4K280 *c ) . 
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AKSCLV 1»t0(86 x), MgSOU WH150 X), NiSQ*, CoSd 7H.«0(96.8 X), MnSd W)(280 X)0IQ. 
ST^EI 3* 0111 13 Cs^SOL a Na,SQ,^ g$lEl 4^7I£T1 &±H?}Q. [IJEMvl, 

100 r 012-oui xi*r££ 2fi 2xi°j A^gi ?feo^ stfsass gsHEi swasr, m 

A13I * an, CUErAI ftSHAj SSW 4E SSD. 31 2£ S^M S7B»=q ?10\M2] OE 

oig^ oil § aaoi dsonAi gg 4&bsai 71 4g7iai a^Amn, hem 100 taa 

SEOilAi SX|2| imzm V 4 2iQ- SPI ^S&UAiej Olf _S£OI/dS £ 

goi g^Ejoi s a ?37i2i sai^si « ^ an otiuxi as sit imm * 

a7J [fflgOfl 4 SID. E*J, *>g gEOilAL 3£ 2Xl~ £E£| COT 3iJ 4 

an, sa ^ Sf2j gaiii* ^oo gasm. n smaie ^sl gsw ^ei- gif~ sms, g 

01 °AXi?\ OKd SEOilAI 5«A|?|£[1 4T« 3£ g^Oi AFgl 4 SiTfl 5r^> 2X11 2E 
SEti" g^l StHI &SEI = iKDIQ. 0111 S3, 27% UrSOU g°^g -2? X01IA1 gggCf. 

&?\tt urn iroi, s as si ge sxim A r gs pcm^ g£g(w s*mxi 3= eraoi, urns 

S SS^? ^£1011 DH^ SHttCh 0111 13, 500 ppm 31§ UIIS 7I?3 ^ °- 1 s/cm ^ 

£^Ei 0.013 S/cm££ 8HH S£A!SCK«arthesen and Shores Extended Abstract Vol. 33*). 312}- If 
01 SEE Oil EHtl- SAffi- S2rl SB*! 1 £E2J H£ a y^Qjj AKSS PCMBJ 2EE0JI £>^l 34,' 
1 DIXlXI SaCK AIS*J- PCMS 3i!fll£Ai2| 24%(V/V) PV0F(lElhiiy EI3! l^SEHDIE), ^71 UiM 
16% SiOr a SOX 3M »>+£3 01*01 SCK § g£l KOI 0.18 S/cn£] S3 

oil 500 ppm mtm 2mm o.i? s/cmoiaa. b ^schi a*ss ?cm o\ii*i: m^^ bi 

?|^^ E™ Fe, Ni E™ Co2f ^ HI 7I^^(M)^2J Pt Ol^OiS ^DH2J ArgM 7feoh>il oh 

71 UH^Oi! DH^ ^SUrll mmttO. Pt41 ^ ^SOil □ ^QHOin, Hr&^tJ- Hi 

Pt-K£ |:3 LH^i 3:13 2il IT^^^Q. Oil 12hE E^t SEEOil St/1 Dlxl^ 9ltiOI 2Q 

3^ 3X1 ^rJE?4IOig a yMHAI^gjg ^tS S ±™tfl± & tSUh Aj- 

AFSS ^QH~ '^a^o^ Pt o| L ^ ^XKU^^i5W^ 2-5 nm)0|7iU E~ Oil ill 
o«q|| A *g£! Pt t=OI Lrk H7l(H^^e^l~ 5-10 ran) S»2| Pt-Ru tJ-gOICK II BILK ^Ul^ 71 
3^ Hlg# §^r7| md. (WIS M3 NL Fe E™ CoSF ^ HI 715^ 71 XH Mg5|-0| 0111 

o-bh^oi 2 7i e™ ^ lati- ^qh^ Elijah 4= aa. s-7i ^oh#^j ^ji 

^ 1 DI3 LHXI 20 E.^# AfOI^ ^ aCK 

2] ^g 71^ ^CHI. m\\ X\m\~ &± DH^^ii- ArO|2J ^t^OI ^^EICH 3^ 2X1^1 ^oli S 

EHS-CK Oil Ha^rOl, S WSCHlAi- Lhk 371 ^OHl Lto 371 .Ml Ef^i MWCHI l^AIEI W OICHAi 
^013 S^ll ^ X|AI# PCM&il It,^- 2! Jil'^Lh Oil ^t»oK7| ?|^ ^ C HH) ^Xl£i 

i3i an "4= a™ ^i A>g^^ ^.oill oi saon t&sh ^qh s(PtCL, 

RuCU gHh SI'CH I^J B^#0l XIII STIiOIIAI g^l ^OH SI g^ ecHi s 

XIAIBSSAN Lhbi 37ISJ ^E17l- ^CH! g4=£!Q. OICHAi , X1I2 B3101IAL g> e 2J g-gj 

Xil. WIM 13 5MWC1IH1E. Dil^l, 51^ E~ Xh3r3^0| pH g SEWIA1 g7rEI01 Ail 

iS&il gt^sj ^DH£i 21 CH I2J 3^§1 ^'StlCr. 01 ^7rSJ 2^1 *h^^ --i 

1 Xil^Q. OICHAL Ig E^ 4 g*l ^QH S S SQh ^ t^J.1171- g7^EIOi 5|g 3 71 2] ^OH ^ 

m-2t!0. tHl&l Pt-Ru t^S ^0H#1 SigorTiLi- E~ 1 : 10 LHAI 10: 1^4 SXfbll 

^~ P^j Pt E^ Pt Ru2j 2?H^ 3^#11 ^^^r~ 201 Bhg^^tQ. Sn, Os, H\9} If£ Ch 
M £i^7l- ^0H#CHI ^7^IOi 3^ <^^g^ ^El ^7^ PHdAlU 4 aQ. Pt 
E~. Co, Ni. Fe E^ Aq£p^l Pt Lhh: 371 OI^CHS ^OH #101 M^§^S Ail^l 4 

aD. 

S Etl" 7I^^J LrII|S(g^^5) 7|Xfj ^ CHiJOII c!" g^l ^tHl'SAI 

W099/44245CHI t[}E POm k[^fA~ 3S 2 A! Oil ?H21 XilgttQK 01 [U-EL 3g 3 XI 

^g g3 2)^1 ^E^l «M1 ^171 ?15H31 AHS^ I-tl 71 ill g L ^ ^g A|^g(E 20il LfE^)OI 
□ X^EiaCf. 01 A|±^Dj|Ai^, ^rn^o^ ^ Ail^^J ^^7h 3S SXIOfl AfrgEIzz CH^^^S 
c ^eoj og (|go o, M Q)i^ ,x 1x! -^og LH Oil Zi^lCH aD. tl Ai|E2j ^^(HlAi-, ^g 4ib 
7lffl|7|- H^n, i|2 XilJE2J*°g'0ilA<5, ^ 4g°-^(^, S«5!)0| ^E^Q. -liJ" ^gS" Al^gOilAi^ 
■2oBl ^g 7lxil ^ HI- g^UrTiLr, □ ^TiLF E~ □ ^1 4= aQ. ^g 71x117^ S^H^SJ 

LH^ gj^rXI ^01 Hr&^ti" SLh 2^1 ^01 AFgElTil SD. 

S, 2^gOI 7131 LH^ g^5hXI s^fE^ t[~ 201 dr^tl- MCf ^ ^Hl 2.^01 Al- 

gEIM SQ. 27FXI 5Ilh7^ ^^01 IdhBfflSKI ^1 S^, 3«S S ^gl 71819 g^ ^01 
MgEITil DLL 

3£ 3xiej ^f^goii £g§ ai^^i xii^ hi, 3Sm^ SwBg^ 7i,tn °^ aioisj sich rdg 

El= TiEl^ 2| S^'£i dH 4 01 Til 3D. 3tH§ CH 7|xil ^^'2J H|~ ^«^o^ ^ 

Al±g Sl^^Qil 2J§H a S^HSS §5^ CH Slg 7lxill gS^ i&i bliHsK31 ^ S El Til SCK 

E 20ilAie 1^ Sg Al^rSOl »efSj^S LFEI-L1- aD. ^^(100)1 «^g 7|iil, ^ ^(lAMAi 

2| a 1B(HIAi2J 17)7F ±E.~ ^3, ^^(110)1 #oH Ai-^ 3 o Si S ( 2ACHI A1 a 2B01IAi2J # 
7)01 ^E^'D- E ZOil .■JH5F-'SS2S L^EF3 ^g AI^BWIAiS, SflS £^ CH 7IM HI7h 1:201 

n. yg^r a 71 « AWI2J SCH TiEl- 3 nroOID. 

g 1^ AliL^OI ^^3i>il E^ g^3 m\ E~ 27H2J 3 S^Oil 4 aQ. 

1^ ^gS A|^g^ E^ eE 23 A|±^2j H^^^^AL E~ 1 XIITi Al^^l lj^^2gAi(SE 
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=?mm m** ^s^iag 5§oii ^) M^m 4^ sjd. 

%t™ terns ir&'ffl aaiai ay £@ k issa 

sfsw ass em ^iiis tj- S2j2j sxioui, ass am 7yshe.= sfsws 01 

M2] ££S O^IAIZIQ. US^S, 1 ££8 £161-0) , 3i 3AI 

2| tO 7hiS¥Ei MS ^2SHM JBSStlO. 3 £4's il±»AI?l£ SHOI CH7IAI JflAIS 

Q. ^S!^ LH(HI SW2| e!7J= M&s 3S^2tH2J g^M 0PIAJ2!Q£ S3 »2«ra 

5! 60 'cOflAt 70 mA/cm's^EH 63 mA/ciOW 7 mA/cm"5J-g S^SD). 012= e^SHS^EH % c ^&2. 
S2J g°-!J2J ^MgCHI °1$H gSSO. M M&# UPI- 2f 53:1§ [ID, OlEltf S2HHI 2J*J- 1 
2J « 7 x 53 5E= 371 mA/cn"2h i cm" g 0.371 x 10* 1 S&li2h ^WIQ. 01 

iiiFaiwiws^ sin isfsf, msy iis£Y Am ■ jg 
is^^i^ttar^r^i Baas sssS^s^-awira 

7h M(SEir g*!) ^3 SM SSJii 4= SJH, ^SltfOOAISI £71 ^ &± 2WS 01 

ami mmm ^rm^m ^beih *id. 

#71 = a BrS^aoi ^oH HS^r^bH SUM a±AI?l£ 3*2 Sfo^Q. 3Bi°2, £ WS (HI 

2i« sai am jsai 71*11 aw 29 eai swe asasoL 01 tin 71*1 ^ sa 

£ ^ AH CHI ^XIEIrr S*! US! CHI [Ml- 71*11 B«» « SAD. 4«l £ WSS 

(a) m ee= 22 § 0 ^ enj m ^ as an* ewl s 

(b) E^l (a)OilAI ^AIE3 1 3g ^'^^ 31^01 W LH^ £71 

^ tt±m nsw\ ^eoi_^~ f=^, ^ bh, g?\ &± z^ 

e noj c ^ 3 [H| [[j-EK. S^M ?>XI ^ ^ 2^ Silg^Q. S 01 

Bit]" SCHI CD-Bh □ 01^ mJ,\ 25 27^1^ H J^^ 32 Jd&^^^EI 

'^^^ 2gf ^^o^Lil AI-SSD. OIHt!- 2^ ^tS H^^^Ui Eil^OI ^ gg 

IfiS 5^ §E0I7I UJiSOiKB^^^hHAIOil ^H|£|^ ^ tlHSOII) afi^fCf, COBl-Ai B ^ h 

mm is ^pi tfAin bob miaieich ^ ssqikpcm^ ^chs) a^ ish^i- si 

2 ^*T£|CH ^S^^l ^12 ^ SAIM WI^CK ^1 3X171- AFg£l£^.o^l WMM 
= , ^ 3^^5ltH 3^, CHi^2:^^ 15 rnA/crn^ Ujth H^^MI^ 5 mA/cm" OISL SCh H^Sjoffl 
^ 2 mA/cm' mm t^Q. Zl^tAI '22 E JH^ ^tS^I-^o^l §£2 9\Qt oh^U 

SAI^J 4:S0I ^ §£2 afltt 32±5:LH TO9/44245M 71 

XH^HZH x!^ PCM1 ^§eh7iU ££~ ^71 JIAI^ JU&mm ^g^2A1 ^Si 4= SID. 

5 mA/cm" 0I30IS1Q. 25 cm" 2AI~ 300 LHX| 600 mAS ^^"^ 4= SiH.. 125 rnASU H2±S:bH( 
^2 oWIAi)l 7HI 4= S!D. 300 ml tf« 22 S^l ^H7|- ^71 °U~*j DOFCCHI **TB HI, 
01^ (3X X 300 rnl=) 9 gr |Efil i^fl], 0I51S 45 45'SAIS 4= SID. OIS 45^ 720 A| 
^7^^^f^^0pi=^DH ° H ii^|^ I'-J o^'fl^p ^H>il Ai , Dil&S ^ H!^ ^ 1^1 22 IS 3 CHI 

[H£^£2^ 27H :3?H2J £*7! 2AI7I- DC CH OC ^^71^ tMHi Ahg El LH ^71^ U[2[ 3 
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ss a sea. &?i mm sss *ra m\ a as sts ^a^i^s uheibj kpisai Basra m 

§1! * SICK §<=>, PCMl °S5^! 00FC= 1.5 mA/cm" LH XI 15 mA/cnf2| 35^2bH 21? 

§E!i S^Ch 25 193 ^IT|(fljl 3*1 )2i 3 3 (of 3$0 AH3I3 H|~ Hr»~3WI = 1:3 LHXI 
1:2300ICHOt 

3g 2 AIM SCH S»2h as ^CH§ §*« AMila KII , 357* 2X1 HHSKi&fe !?S*fl| 35 S355! 

ei 2X1011 £§rmE^ dHtr ^bsjss aweiaoiot *io. cki-ai, s wss 321 *t aw ?> c 
^, sg ss^ a 7ia ohm^s Mti- 7iai as a 2^ 

S£ gf""i]U AKMW mtm Soi§ 9| a 2^£! 2g E J3# »a, 01 

w s?\ E j37h o\m?m$i »e»w *ish 2wz\ u^ioiTaAL 351 vsir 4= #7i 

25 E J32J gi »S0| Sf^tfOI 21&ICH 243, #71 25 E J32J Xfl2 B1i87hfe*J 71 HI 

1 7WCH, #71 »E»S 25 2X1 HH«»£ ?SWI 25 E J35^E1 gRgS 25M 2 L J 4= SIS 
52, HH*f ~~*g*{ SI2 tfaf 25 2 XII "SBtJO. 

^aj^g, 25 93°1 #71 X1I2 y\%i\7\ n*E+&m S0IA1 25 33S£E1 25M gRtf LH5 

SMI * CH7I»SQ □ 71315 7« aasa. ^^£5~, 25 E J3°J H2 

7|*|| SS^ft #oH Sf^gDIAl 255] 4f»S*EI »BEI£ CO-5 M*|X|£ ^§APW^ CH7ISJ. 3 

#71 BHtf 4g£| 2XIS EE*]- g^7f 2£3 3X1 43 *J*M31 H£5 *KLK 
s £K?I Uia^Slffl AIM0IA1 SD #«I*W ^7*5 tf SSm» §>Q. 

AW® 

a) BU 25 2X1 3gJ 

25 2X1 o^S« 15«£-|I3 23. (Olobetech !nc.)5^Ei ttlfi 3EHMIM l£j|Q!55^Ei M 

Ztm. 0171 Oil ZE^ol-^Q, 

£9101 EI*S SilOliy CToray TM paper)5^E1 G^^25 4-- ?1~ &± 2% AIM 

«H^-=Eiis A^nm c ~ c ^e ss§f2Q. om\ m\ a 7^xi e^^i shi xh^ksq: 

I. B^(Vulcan) XC-72 &°\ 6QC Pt :Ru( 01 -EH 3 25(E-Tek lnc.)5^Ei 7^J] 600 mg, 7IU5(Kyrer) 
2801 PVDF 60 mg, E5SS! ^fiLIIOIM(PC) 0.26 ml a All52t!Efe ^ c 1.5 mlS EtZttOl EfrS AM XII 

2 20* Pt/ing Ru/gg} 1 C-?2|^^I§5S. 33.(Electr<€hem. lnc.)5^E1 603 rng, 7ILh5 2801 
PVDF GQnq. ^5^^ 7S-£L1!Oi5(PC) 0.3S mi a AlBSSOEte ^ I .5 mil e^fOI EJS B# X1l55h« 
D. 

3. 20% Pt/IOSC Ru/B& XC-72(^^i55S. 2B.5^Ei 600 mg, 7IU5 2801 PVDF 60 mg, 

OilOISfli'Aerosil) 130ia^f OW(Degusse A0)5^Ei j 60 mg.. ^5112! ?KL1I0IE(PC) 0.42 mi 
a AllS^E^ ^ 1.5 mil SftrthOI EP£J CI Jil^o^.CK 

*^31 ^ §y Xh7l^£5 IH^AIE! Ql, 59101 TM SOI -^Oil IHI25 "21915 3-4 If Siia^S^ 
D. 

EiilE^f SaiOUm^^fi) SOI ^(Hl Pt S31 iHI2UmO! M^l ^^Al^XK B?l XC-72 80% 
«!g(0l-a3 255^E1 600 mg. 7IU5 280I PVOF 60 mg, ^512! 7«L1IOI5(PC) 0.17 ml 8 

AISSS'Efe 1.5 mil ^t^oKq SHI Xfl^§^Q. 

^^■m 7IU5 PVOF 2801-00 14.87 g S HS2'^ 16 run S» 371 0I<SSW4: >99.8X(H?-Wf) I2.88g^ 
= 5^?li ?l-jeL1IO|5(PC) 21 ml S All5E»Efe 150 nl2h 5«»MM PCM1 Jdliah^Q. §S ^ 
^1 gOI. K ZL^ 3E1(R K Print, 35 2^5^2^(Coat Instruments)] ^Oil ~U ^Ei B9I0IE ^ 
gOil 2| di Hit XII^F^Q: s S Oil Ai 4^ Al^ §3 -Z!ZI£|£^ 5^ ill 

ois si4Ei ii m^\o\ mmm pcw m?m^o, km ^qh#o^oii coek. pt:Ru a 

^ Pt)M ^ Bk^^ 2011 ai21!^«Q. 01 3^1 *0il, Emm 30 §m H„m SOIL SO XOiiAi- 1.5 
AI-3- §3 9E~ ^SCHlAi^ gT§3 gXIAI^Q. V^^ m ^11 53101 SOIM Am I CHI ^x|AI7II2.. 1E| 
ESi^i ^AI7|H 2X11 i^or^CK 01^711 ^012 6 cm* 2XI2J SillQj^l AC ^"0^^ 

£im #^5S(Sol^rtron) 2^ SF 12601 M^tm ^'SoP^XIU 0.1 2:^(25 ±3-cO|IA|)fiD '^S S 
25 «S<SCK 

2"H2J 53101 TM SOI AhOiCHI t!E?lfla2 ^0H5 383 PCMB 70 LHXI 130 XOIIAI a«AI 

5^ 2X111 Xil ^hS?XK 

25 2X1 ^ff §'30il 2 ^ 0.4-2 S/ElEi Oil ^11 1 LHXI 20 ml/^2] ^OltT 

£S '^1 XIUF2^(3§ Ars^H^') ^5}AI^Cf. E 3^ ^Oltf Dil^l SECHI CHti" ^ 

^21 UEfyjD. 

SI-71 2 a C h ^Ei AISJSW.CM 1-3 1/EIE1 H,S0 4 . 1:3-1:6 1HI CF # S0tH:H_.O a 40%(w/i») *S PWA( 
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*», H,P9,Ao) 8*1. £ 4^ 1 . 3M HrSO* ♦ I M Dll&g 3! 2. 1:6(v/v) CF.SO.H:HjO * 2M *► 

§o^f ^a«o S gg emoi as sg> ons is snrciftiE, ssd-, musmwoi 

M, (HI!5^0i]OI^, §&^2, gEIAUM, DfiUSS ^£11 SI [HWiR4 h M0IMg AlttttaQ. 
b) H2 Pig *1X1 a^Ll 

£901 TM SOI 2J SI «f=g Pt:Ru 93£ HI2ISSKH *!I2 SXI ^SMl »£»S 

Q. Ql£1*t «S£ 8» cm &2| ^DH S7M07I7I 9I*KM tioh2Q. 

gAIOl 2 

3£±£Hil 2?H2J AIS &B££ ^gS*2ta: 

1. g«W ti± CH2 B± SI g^M 3M HrSd §2J [Jfl^fl A»tt£ 21 XISIoKH^ 2£ 2XI8J g 
3 AFgo^Q. m& 3S(1VMAJ)£ S^£S*E1 PC» Stl 893 WE«2l 2 

a- ygioia. 

2. Z?H^J 2^ 2^1 Pf.Ru ?j3^ 5il°!§Sfe 21 #71 »B 1 0il AM SSSM 3£±2tH 

SB8 iWAia- bshj- g>^£s aidwraa. 

3£^2fcfi SSB £ 1011 R^tl-Q. 1 l/ei£i IHI&S2J 3£±£fcHl 50, 65 S 75 'COIIAI mmtt 
Q. 

/JT // 

avqi^ Alti »H(lfeO g2J 1M ffll&S SI 3M |^), S! 70 TOijAi 12* ST«B 24% PVDF, 16% 

Si<Mw/w)S ?f£ PCMMA12I 3gi2« 2^ 9I£. PCM = M£ 300 013^01^3, 0I2S 60% a«30| 

Sta. 





AI£J 1 


AltJ £ W S 2 




2^ SJ£ffiiA/cm r ) 


2X1 22J [VJ 


24? S£imA/cHfl 


2X1 S3 [VI 


50 


26 


1 


13 


1 


65 






13.5 


1 j 


75 






31.8 


1 



HI 2 2X1 :?-g(gg§ gOil Pt:Ru '231 7JS)2| g^CHI *SS 3£±2kH aS(1V«Ai)= 65*c0iiA1 I 
1/E1E1 DH&12I g^CHl 25.5 iM:m"OI2lI2, 65*0 (MM 2 B/E1E1 M&*£1 g^Oil 58.3 mA/cm"OISia. 

0.1 M ^ST-iKHI CHtf 3S^:2tH 3S g£ES 101! [[*£!■ 65 'COilAi *S$raDU 0.3 mA/cm'SJ 22 

s wwsa. o.iM Dint stfaoiswi as ss^sbi as usei in ma 65 xmai *««i- 

SQLI 6 nA/fca'2! -^25 ItSSQ. 

PCMl iti [H)£r^2| 3£±£tHl mm, POm 70 LH XI 130 *c2J fe^OISJ £E(HIA1 82 a 

^AI^D. '^^e 5| 40 CH 71^1)11 Al 30-250^ §2J gDilAi t^^^Q. &_6i>iiAi § ^ 

H^l- ITOL ^31 (Ouant&chrorrre) NOVA 2200 ^^71^ ^g^l 71^ 371 <MZ* % 

rnAM SShEISlQ. SI-^EIXl PCMBI Al^tl" '^tt ¥H|7^ 3 nrn D|°^ 711 

3711 7^2 graOil. ^-Z^ °T^1 tStt PCM2J g^. AIU^ XHS^l ^ti" ^SI7F 1.5 ran DIEl"^ 71^ 3 
711 7^D. 0I1'U±37I 71^^ 2011 CH^ S^^l ^3, (Hl&« 3^2bHl &±M9\?\ 

Oil fiS» gSES 

3^^£BH)i! Olxl^ g 7^X111'^ '3i f l 5 2011 °J £ 5CHI JlS^i ^2 Oil QERf!D. A^gsi pQt£ 
70 *C(HI A1 ^-2 24X(V/V) PVOF, 16% SiO,, BOX 3M ^221- ^7hg t^2SHS OI^OiSQ. 

PCM ^))\\~ 300 0I3S01S1Q. 



EHl&l 3^^S:yi 2^ 



Dixie Stf, IM [HI&S, 65 X 



S7W 


S S£[M] 


3S±2Wi 2^ ^SE [mA/cnf] 


MgSll 




10 


ZnS0 4 


1 


20.8 


ZnSOi 


2 


11.2 




0.5 


13.5 




0 


25.5 
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MHQI 3 

H^igire sa*h2Q. 2 asm ?ia *ofl, ^012 gjHM jv\ a«7i m 301E ftt*H se> 

Sf3 ^OH 931 SPI »ass XI28raCM Pt:Ru Lib: MiJ(Pt:Ru 50X OHHIOrSYEI 7 
2^2J mm 931 Ell IE £1 SaOI(g*6M) &± £S SOI EiSrDI 4 mg Pt/cnfl 

m Hffl&^Jft'MSf ill Sa a o, A^MfSSf I 

igm^vm^is^ wsa »«war * , " /e, "° l ■ 

^1 85 LH XI 130 'c21 SE01IA1 10-70 Kg/cnf°l tm PCM2J 3011 100-300 ,«r£J ^H|S 
sjAI^Q. £>^S M^2h Stfftffli PCM2I OS 3 SOI ?lxlAI?IH £f2t> 2X11 2Stt2JO. 

2T2| WWM M^M XI U SSAISQ. 300 DI3E ^JJil PCMS SiO^ 16% (V/V) UbiH^I 24% 
PVDF K 1.5 nm CHS^*] 60% 7|S ¥HI^ OffOISCh 2X1 = 0.4VWIA1 100 AI2J- OI£^i 

sssi-sip-. ioo aizj-2i ™m mm, 3% Qiaoisa. 

am sat ;i§^ Mimn= m\t± urn sat* co^h ds sxim 

01 S3c 0-5 §1$ LUrB.?] Slflt, 20-40% Ells 5 9! 40-80% Lfe3?l Pt Ma^ 01*0130. E 
1 0 s 3M g-Ah S^l 1M MbOH2| ^S«fe DIM 2X1^ WAIfcfQ. 

£A]0l 4: H,/U, 2X1 

a *rgW«s HEHttO|E uh^SlHI »«■ A|±B« i^5^Q. 01 AliBS E 2CHI fflSf^S 

MAiaQ. 01 AI^CHIAL CH 71*11 dt~ 1:20112, eiSofe SAB ^Si AK)|2| 

5 8S §1^3(210), SF^(220). S^(230) 9! Hill PCM(240)S Hy'O, 33 3X1(200)1 OIIAIAD. 

3X1^ 2i ffli31X| A|^g(280), 1=(290) 5! 4=i iiiCHXI AI^S(300)« B 

^SXh^f A!-©*f 15^ 3= iiOISlIl, 1.5M &20IS2D. 

e 9^ i psi(CH7iatHi amm ^± s 2± a^oui, 25-oohai oi as axiwi ch^ ^ 

U&y»Q. a SHIS 9 ml/M^S 
^AIOI 5 

^ 35 3S^2bH^ a ^SSJ 3M 2X11 ^^1 HHH£I CH2 A1SW 4^ StTII 01 3?.. 3S- 

2 £^&aXI S-H. DS§ OH^i S2I °^3(^si^)CH| XISSQ. 01 3S SXI71- Ahg 
£1X1 ^1 ID) Ml S3, S^T QlOliOfl 2JSH S7I iM 5 HiflAm « 2(CK 

E IIS 0.6 nun ^11 SfciMSOl (Hastel loy) C-276(§^fI) J3S(OT0._^ 3 ^CHIA)^_S?I SSf^ 
-V) 



IS 0.6 mm ^JHI 5^%'SOI (Hastel loy ) C-276(ii^I) B&(300), & 3 SWIAie £M SS^H 
AfSEIH HI2 3 ^CHIA|= 3S S«IS AS 2X|5 AH§£I= QS1 ^3) Efi liffc 0HM=i 
RVC 1000(S^^5)[?1S Sai3(Carbone Lorraine)] (310); XIXIsHSAISJ ££1|OI(S^S) 

2.t 01^012 i£l±^1 e«^S = (envelope)# 5^= OlEltJ- S^SJ 3S 2X11 )«^2£ CHIAI5ID 
PCM2I S^3 ^CHI. 5 mg UkH^I Pt =DH(SS DHEIIOIS^EI ^S)l ^ Al CHI 3CHI M'SYi SSI 



CKI- 
5 rug Lhh: 
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gOI(320) #0il E5Ai?l ^DHe(390)e tJgAl^Q. 27H2J £3101 £0|(^OH2J E* mm 2^ 100 *c 
Qfl Ai 40 kg/cnf2J SKHI 200i PCMOfl S2J- gmAIKCK 3AI £S ^, 1M HS0 4 a 0.5M HEW 

i gg #2 5E(350)(g*r eboiss aiasm a-SAi^iii, saii araAiao. 

3A|2J J\\m^ aSS 0.5VOI^H 4= S §S.H nA/cnfg aswaa. 

*.'S0ilA|£, SSOil ^JJI 4 mm2J E JH a 10% £EI7h 30% PVDF a UDiAl^ § 

USWI 3M ftSGLS #3EI = PCMM 9& 3AIM 25WaQ. 3 XI £1! * 3M K:S0L S! 
1M MEWS l^ofc % 0 -ZW 3§ #3 5M(350)(S^ h E1I0IE5 Hli||S)M MoH firBA|?II2, 2! AIM ^ 
SAISQ. 3A|2J 7H5l£ 32TS 0.65VOiaH $ AI2J- §3 1 mA/cnff ssftNaQ. 35±2Hi 2^ 
aE= 2 mA/cm-Oiaa. 35££B) ZtS StS 7|#2j 2A|2| 3°0| 7^^ 3% LH A| 821 

tilJUuhDl, IX LH Al 40X2J feEf 35 «a|21 Ah©M 7feSMI tK>. 

£A|0| 6: KM*? DOFC 

£ 13° a gfgoj g 71-AI 31 AlgtT 4= a?il 5^ HHi* 3t|- 2g 3AI AI^H MAIt!" 

Q. ^A|±H(1000)S gR<1112), 25 SS^(1114) a 713 8S?(1116)3 SRfl(IIIO), 
1^(1122) » £7 ^ S(1124)fi o^^(1120), gR(1112)M- 8^(1122) AK3IH MSB, UW L 




711-11 SI2 ^^(1314)011 3 HSS 2m 71x11011 2j*H fll^Q. *hBe(1310)^ §■ 2711 

CHI £A1£] °]Ej2j gf=2J 2, 011= M3 D^B EE= »2HQ (bladder)SI * aCh 0131= 35 3AI Al 
^g(1000)2J m%m~ ^ShSMI IIK]!^Ef3(1l60) a H JM(1162)M WoH 35 193(1300)5^E1 
^£(1110)5 35M £ L J 4^ 2iQ. 71 M S^?(1116)= 71x11 ^HhS M5Ai (closure) (UEhU 

axi sgs was a. gf^tf (mo) a S2i*i©£ 3g aa(i3oo)oii^ ^71-5 35 ^e fl!Ai(iiii 

qi 0,0^ 1320)71- ^HI&LK 35 £E *U1(1111 9 1320)= 5171(2000)011 3SEIH, 0121= 
i§2] aoiuhSi 35 £E01I ELfEl KH3I^Bf3(1160) a u JM(1162)g W^H 35 E JH(1300)5^Ei ^ 

s (ino)5 35M m^^iw^m <sm% y * aa. oia*!- a?, s&bj^s 7h^ich co,7i- ch7i 

^OhW" 4= SiEf oh~ ^^(1319)71- ^AlOt 

DC CH DC «EK7|(16riQ)M 35 3^1(1100)01 ^ 7|-3oWI= 35 3X1(1100) a DC CH DC a&7|(1600)aj 
3115 31 & DH 0|^2J 35 3Aj(UEmaAI S-g)0il SlAl^jQ. LCI-El- Ai , Al^^^ MM^. UH 
Ei El (1700)21- ^ HHE1EIM #3AI^ 4 ^TiU ^CHs 7h37|^( 1800)011 SSW ^ 

£ 13B] flAlfflgfMAI, 35 83(1314)21 M2 71x11 ^^(1316)M 2RtfWA|2| gjgg 

^jiF5^E1 ^El= C0.^5 XH?JAI^ ^SAIWTa CH7I'^H53 SHWSCh C0,1 gf=^ (1 1 10)5^E1 iih 
0|=EP3(1150) a s M(1318)i)1l '^M 35 83(1114)21 7t\2 ¥^^5 7|-A1^Q. 
£ i:"£j liH* p ^H^j 35 3X|^ fcJF^^^j^ ^^Q| 3g 193(1300)21 ^A}^ ('H^^ir^l ^ 
tls) 1 ^3(1500)7h ^71-5 1 ?J3^ g^OII 713^ 1 ^01 AI^^H52| H2J ^7F1 

|Rg E^fHIAi3, £^ ^4-^ 35 (a 35 s^OI 0^)71- A^Sl UH01I3 ^Sil5 

n^mi. a^Ai ~?^m s^. 35 e jh^ gsDii 7i3tt m a 37i^^ sts s^chi ch^i-oi # 



^7 Mf-9f 

1. sr^ni- 01 °f=oii 351 xii go ^71 ^3, 01 m^n c+±m 
ii\gzt?\ e^3, a ^71 m^i ^ Ami 011 mt\^ m\ 3oh^ *mm, 

01 mi #71 Jim ^nm 

(i) ah ^^^^ ^Zl, Ubc37l mm 371 UI3£S ^71 ^ 5 LH Al 60 ^51%, ttt 
^5 Ml~ 8 LH Al 30 ^Ul%, 

(ii) iJ" 4^ iT fi^j |o LH tj 90 blUT^e^lS 30 LHAI 80 ^K|:^ a 

(Mi) #71 £h 51 #71 35'iF ^^1^5 eff#3 S^l 1^731 5 LHAI 50 ^H|%, H^^l^^l^ 
12 LHAI 40 ¥\L\% 

1 ^.3, ^1^01 30 nmSEI- ^ 71^1 'F=P#AF 3£# ^3 35 3AI . 

2. H14HHI aCHAI. #71 gfa» 3£# ^ v 52| StZM m^M?\ SEIUIW EIH!g^2:EhOI£, 
MEl(BiyEI^S^^EHD|£:r4Ahe^^5^^^?i!, 1EI (Eil5El-M^^501ll^ )> MEI(0Hl(HIEBl&1IOI 
5), ME|^0mi£. BEI (01-31 Oj-DIE), MEI (Uiy 1SEI-0IE), 0I-315LI51, SE| (Uiy S*2EWI 
E), y(Kel) F(e^#5) a 0IM2J 'i>2j2| ?^fg 0I^CH3 5^5^E1 3^3^ 35 3A|. 

3. xi|i £^ 24HHI K01A1, #71 SS» 3£^ ^1 §2j °7I ^^01 SiO,, ZrO,, B,a, TiO,, 
AI,L\, a Ti, Al, Ba Zr2J a ^A|-43tH, a 0IS21 *J2121 E^ k M5 01^013 5S15^ 
El 3 E -^£I^ 35 3AI. 
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fc) n S0.H, CFt(CF 2 at)«SaH, H0,S(CF_O«3a.H (CH7IAL n 

5. *B1 LHXI <m § 01!= «]■ t)(HI SJCHA1, £71 g)£X) 3Eg 3)01 3 nraSD CHS*! 3 71 
S ^gl S)£ 2X1. 

g:?*) G. H5*HM SICHAi, £71 2££ 5)01 1.5 nofiQ S)g CH£33 71 g S|g# ^ 35 

2X1. 

?. glftHN 2ACHAL £71 SS» SE« 2)01 HS| 715 4=S)S 4'EI7) S= Ui 
3X)§ *715 35 2X1. 

8. All LHXI 7» 3 CHiz *) *)(H1 StOUI. £71 gfg» 2££ 3)01 32) 715 SOU MEI$IIEfl5 

9. nOtKHI SJCHA1, £71 g£ISI|E1l520l H,PI5,,CU> 2 H,Sill>,.-0«5^E1 2 E -SEIS 32 2X1. 

§:?*) 10. 391 LHXI 9*) S 01=. *) $m 2101 Ai. £71 4£ 2 8*!0I ZnSCL, AUSQ.)., MgSCL, 
NiSd. CoSCL, MnSCL. ttobSQ., KrSGU S! Cs.-SCL5^E1 2 S -*!EI^ S (017IA1. S CH 23 1 W£ 1:10 LHXI 
10: IS), H,PM» 40H.O S HSi!P,_-0U> 29H.-05^E1 2 E 4EI = lEI$IIEflS2s *715 3 
£71 g 3E£ 1 SI $11 Ell 5201 £71 35 2X121 *)§ §3011 2xfl2| i!2# SSAI2IXI Sfe 35 2X1. 

LJXM0|^3 o 0j^|) |>0J SJCHA1, £71 2)£X) 2££ stOI 715 371 « Si Al 71 71 

§^ 12. Ml LH Al lit) § 00= ti DM SJCHA1. £71 2)^, §) 2f£Xl 2Eg 9)01 2f 70 X 
LHXI 130 -c°l Rj io LHXI 70 kg/cm'Sy °«?0U1 BZJ °)<sEICH 981 =»2 D2S)= 35 2 

t!^*>- 13. All LH Al m S CHh: *) tHHI SICHA1, £71 ?f£.XI 2ES S) §2| 201 32*1^5 SErr 
-(CH.).-, -(CF-).-. -(CfmV (COAL 1 LHXI 10, b»B3|«M£ 1 LH Al 521 §4=013, m= | LHXI 
5, UHi-SlSlJil^ 1 LHXI 32) §4=3), aS9£50H!, SEIS92:50H, fflM?25i-EI?«, 12119:2 
54EI3!. 2! 4i i£= §i SXI2J SICH 5CK7I 34 SX15 *IE)S SA) A1IH3559E1 2 e -3S= S7I 
A1I335 RS «5H £71 °^X1 2SS 2f SOU SSJS 971 SSM 5)^25 #523 35 2 

14. Uli LHXI 1 2D 1 CHhi $} %m\ SiCHAI, £71 3571 ->-iOII!. 9 A1I52I It) S571 SI 
5-321 g=3 SB 51-9321 '^3011 52)5101 5^2. 4) AilM2| S5QIIA1= S)S 71371 Si2, LICH 
XI S501IA1S- 25«§0I 35 2X1. 

iJ^ft) 15. a 1 4?)0|| SJCHA-I, £71 aai§ S5 LH 7IM S52| HI 7) 1:5 LHXI IMOIH, £!2*)= 2$H 
-121 71 a S5 A10|2| 71 £171 2f 4 LHXI 2f 20 tnm3 3 5 2X1. 

§^?*) 16. 3571 SEH0IJ3, 3 5 2XI2J D=301l 735)EI = , Xfll LH Al 13s) S CH!z S) i) 71 

IH2| 35 2 AIM S*JiV= UHE1EI. 

g^?«) 17. *HI6DtHI ^CH.AI, £71 35S ^Wl gs§!7l 43 ifii §^WI S5S)7I ^lt) 
4=301 M5A1 431 5*^I-tE HHE15I. 

18. Uk37l 971 gS"2| S3 £011 A)SEI= SICH 121 SDH 9S#1 SSAI7I 

19. XIM^Ofl ^71 ^0H7h Pt 5ICH 90%2J bl ^ Pt 71 » t^SHJ Uin 

20. H19SMHI aOIAI. «^7I HI =?ls^OI Co, Hi. Fe, A«a ^ 0IM'2J ^l^^Ei Q 

as. 

21. ni8&(W SCHAi, U±B7i °7I ^WOi Qix37l SiO,, TiO^ A I A, Ag ££^ LI a 71 

22. qi LH 771 17W S CHii t> 4MHI SlOiAI. ^71 4DHA0I 7418 LHXI 2 IS? S CHb « « 7|X« 

£-7^ 23. fll2!V(HI °JXH.M, ^71 ^QH#)DI ^ 1 LHXI 20 ^11 ^= 3S 3X1 . 

24. All 1 LHXI 13. 16 LHXI 23^ § CHhz ^ V 7|7Ji^j «qfll 3^ 3 XL DC CH DC «^7I 

25. 15 mA/cm"\ Ur^SKMI- 5 mA/cm" Gieh'^J B^^iLii 3^ ^£1 «!M 9£ 3 
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XI. DC [H DC S! IHS&J^V HHE1EIM £*it>l= S«tt S3. 

g^tf 26. 7324 SEir 2BMM 2J0U1, TSItJ" 3|X|2| S3 2! XL DC CH DC S! H»a3fett UHE1 

Ell sasi= as. 

g^tf 27. H24 LHXI 26^ § CHh: ^ tMI 2JCHA1, 471 33 2X1 §SJ 2X1 4=7h 2 3012, 4 
71 «l§271Stt HHE1EI7I- EIM OIS HHE1EI2! S«« 33. 

2X1 . 
2X1. 

g^tf 3i. xuaotHM sioiai, aitm gsia uki- ir= 471 asia =fi 2x1. 

32. (a) l 23 S3 §£) s SS S3 EWS SXI*h= 37%. 3! 
W j^j.^ WW „° fL^cJ,, S ^ 9S ° OJ!21 aiD| ™ LH21 S7I Sfe 24 71^1 

i wswnuf #a? m «%j%8 sua 

i^fs^i/i^ri is it^iKi sr-dxa msi IS If s 8 3= a ?I 

2x1 lh^j H^^^bfi 2^ a± sa. 

g^tJ- 33. 3g g 0 -^ ^^CHI **THOI 1% LHXI 40% (w/v)OIDI, e J3 

^Kl (ml B*l )9} aa|(ci" ABI2I HI?!- 3:1 LHXI 30:12!, ^ BS^bH 2Pp 3E3 

(pump free) 32 d-th 3fi clXi. 

34. S334HHI SiCHAL &?\ fe's 3S£2Hi 15 mA/cn" OlShS ^S=*! 

35. MSmm 2HHAL &?\ 21? BS^I- 5 mA/cr.r 0I9PS! ^±<y S|S tr» 
2£ 2X|. 

36. 333 LHXI 35^ g LHln ** 4HHI SiOJAI. &?\ AM LHXI 134J g CHh. & *»■ gfg» 
2£2 s« ?BS^I ^2 urn 25 c3X|. 

g^tr 37. (a) ° e =, 2e si ?\m °m=?m gf^a, 

(b) a as s?i Z'^^m e^-^, 

(c) MQM\ HHxl^! 2!^H s %1 
id) '2^^! 93 

S 2X1 Ali". 

38. XHI37&!-0fl SiCHAH, ^71 33 fl|2 ^g0| CH7I£J- 0|£2| '^S ?>S 7IHS IB?J2 
UH*f ^g^l ^2 2ih 3S 2X1 AJiS. 

39. HI 36 SiCHAI, 4^1 33 HI2 ^SOI gf^tfMAI g>g£l= C0,g £2W 
g 4 2i= HHtf ^U^i S|2 2» 33 2X1 Al±g. 

40. HI36 LHXI 3Stt S CHhz & tHH SiCHAI, 4^1 0|§7hS*J- «Bs0l EliSSi HHtf 
51 S 2Sh 33 2X1 Al^gj. 

S^tT 41. 73136 LHXI 39^ g 01^ tl VM 2JCHAI, 4^1 0l§7hs^ ShBsOl 1EHQ2J 81^2! HHtf 

JAj Xlg Afa cqg 2X1 AliH. 
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